DRAFT PERMIT . azdeq gov

ADEQ!
Arizona Department W4 ';1

of Eavironmental Quality

AQUIFER PROTECTION PERMIT NO. P-511633 Southern Regional

PLACE ID 147653, LTF 61397 Office

400 West

1.0 Authori;ation . N . . . Conr%ress Street
In compliance with the provisions of Arizona Revised Statutes (A.R.S.) Title 49, Chapter 2, Arti

cles.1,2 3,
Arizona Administrative Code (A.A.C.) Title 18, Chapter 9, Articles 1 and 2, A. A. C. Title Igg,e 1&%\% Z%aéi?'s'il'l,
Article 4 and amendments thereto, and the conditions set forth in this permit, the ANGHDD A0 bt
Environmental Quality (ADEQ) hereby authorizes Excelsior Mining Arizona, Inc. (Excel{2Z0o08%r6(ZXBe
Gunnison Copper Project located near the Town of Dragoon, Cochise County Arizona, over groundwater of the
Willcox Groundwater Basin, in Township 15 South, Range 22 East, portions of Section 36, and all of Township
15 South, Range 23 East, Section 31, of the Gila and Salt River Base Line and Meridian of the Gila and Salt
River Base Line and Meridian.

This permit does not authorize discharge of pollutants to any of the facilities covered under this permit until the
permittee submits an amendment application as per Compliance Schedule Item (CSI) No. 13 in Section 3.0 to
provide a financial assurance mechanism. Upon issuance of an amended permit, the permittee shall operate and
maintain the permitted facilities:

1. Following all the conditions of this permit including the design and operational information documented or
referenced below, and

2. Such that Aquifer Water Quality Standards (AWQS) are not violated at the applicable poini(s) of
compliance (POC) set forth below, or if an AWQS for a pollutant has been exceeded in an aquifer at the
time of permit issuance, that no additional degradation of the aquifer relative to that pollutant, and as
determined at the applicable POC, occurs as a result of the discharge from the facility.

1.1 Permittee Information

Facility Name;: Gunnison Copper Project
Facility Address: 2600 North Johnson Road
Dragoon, Arizona 85609
Annual Registration
Fee Flow Rate: 7,600,000 gallons per day (gpd)
Permittee: Excelsior Mining Arizona, Inc.
Permittee Address: 2999 N. 44th St., Suite 300
Phoenix, Arizona 85018
Facility Contact: Matt Williams

Emergency Phone No.: 520-425-4245

Latitude/Longitude: 32°05° 12” N /110°02° 19”7 W

Legal Description: Township 15 South, Range 22 East, portions of Section 36, and all of Township
15 South, Range 23 East, Section 31, of the Gila and Salt River Base Line and
Meridian of the Gila and Salt River Base Line and Meridian.

1.2 Authorizing Signature

Trevor Baggiore, Director, Water Quality Division
Arizona Department of Environmental Quality
Signed this day of , 2017
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2.0 SPECIFIC CONDITIONS [A.R.S. §§ 49-203(4), 49-241(A)]

2.1 Facility / Site Description [A.R.S. § 49-243(K)(8)]

The proposed project consists of an in-situ copper mine located on approximately 700 acres of land in
Cochise County. The project is an in-situ leaching and recovery operation (ISR) using wells to inject and
recover mining solutions. This process involves injecting leach solutions (lixiviant) into the orebody using
injection wells and extracting copper-bearing solutions (pregnant leach solutions or PLS) through
surrounding recovery wells. The lixiviant will be injected into the oxide zone of the bedrock beneath the
site for the purposes of dissolving copper minerals from the ore body. The estimated injection zone is
between approximately 250 feet below ground surface (ft bgs) to 1,500 ft bgs. The resulting copper-
bearing solution will be pumped by recovery wells to the surface where copper will be removed from the
solution in a solvent extraction electrowinning (SX/EW) plant. The barren solution from the SX/EW plant
will be re-acidified and re-injected back into the oxide zone.

The project will be constructed and operated in three stages. Each stage of development is described in the
sections that follow Table 2.1.1 below.

The site includes the following permitted discharging facilities:

Table 2.1-1
Permitted Facilities
Facility Latitude Longitude
Stage 1 Mine Blocks'?

Block 1 32°04' 56.3" 110°02'35.2"
Block 2 32°04'54.1" 110°02'34.5"
Block 3 32°04'59.5" 110°02'33.7"
Block 4 32°05'00.8" 110°02'36.0"
Block 5 32°04'51.8" 110°02'33.0"
Block 6 32°04'51.9" 110°02'36.3"
Block 7 32°04'51.9" 110°02'39.1"
Block 8 32°04'55.1" 110°02'40.1"
Block 9 32°04' 57.8" 110°02'37.8"
Block 10 32°05'00.7" 110°02'38.9"

Stage 2 Mine Blocks
Block 11 TBD TBD
Block 12 TBD TBD
Block 13 TBD TBD

Stage 3 Mine Blocks
Block 14 TBD TBD
Block 15 TBD TBD
Block 16 TBD TBD
Block 17 TBD TBD

! Approximate center point of each mine block. The approximate location point for each injection/recovery well is

presented in detail in Section 4.1, Tables 4.1-10, 4.1-11, and 4.1-12.
2 Current order of mining is based on mine plan. See Section 2.2.4.1 for potential modification of mine order.
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Stage 1 Ponds®
Pipeline Drain Pond 32°05'23.0" 110°02' 38.5"
Evaporation Pond #1 32°04' 54 5" 110° 02'07.2"
Stage 2 and 3 Ponds
Raffinate Pond 32°05'09.1" 110°02' 06.3"
PLS Pond 32°05' 009" 110°02'17.8"
Recycled Water Pond 32°05'01.8" 110°02' 08.3"
Solids Impoundment #1 32°05'203" 110°02' 03.8"
Solids Impoundment #2 32°05'27.3" 110°01' 54.7"
Plant Runoff Pond 32°05'09.6" 110°01' 59.5"

2.1.1  Permitted Facility Description

2.1.1.1 Stage 1 Mining

Stage 1 will be developed in the southern part of the wellfield on approximately 21 acres
in Township 158, Range 23E, Section 31. The duration of this stage is 10 years and will
generate approximately 25 million pounds of copper per year. During this stage,
approximately 200 injection/recovery wells are planned to be installed and operated.
Recovered solutions (PLS) will be conveyed between the Gunnison wellfield and process
solution ponds located at the Johnson Camp Mine (JCM) facility (permitted under the
APP Permit No. P-100514) through several pipelines approximately 3 miles in length.
Raffinate will be re-acidified at the JCM facility and pumped back as lixiviant to the
project site. Pipeline Drain Pond and Evaporation Pond will be constructed during this
stage.

2.1.1.2 Stage 2 Mining
Stage 2 will be developed on approximately 42 acres in Township 15S, Range 23E,
Section 31. The duration of this stage is 3 years and will generate approximately 75
million pounds of copper per year. During this stage, approximately 230
injection/recovery wells are planned to be installed and operated. Several ponds,
including a PLS pond, raffinate pond, recycled water pond, solids ponds 1 and 2, plant
runoff pond, and the SX/EW plant will be constructed at the project site during this stage.

2.1.1.3 Stage 3 Mining
Stage 3 will be developed on approximately 161 acres in Township 15S, Range 23E,
Section 31 and Township 155, Range 22E, Section 36. The duration of this stage is 7
years and will generate approximately 125 million pounds of copper per year. During this
stage, approximately 1004 injection/recovery wells are planned to be installed and
operated.

2.1.1.4 Post-production Rinsing
A three-step rinsing strategy shall be implemented once mining has been deemed
complete. Rinsing shall include using fresh groundwater or recycled water until
applicable aquifer water quality standards (AWQS), and/or maximum contaminant levels
(MCLs) and/or ambient water quality standards are met in each mine block; however,
during early rinsing, recycled water may be used. The three-step rinsing process
includes:
s Rinse three (3) pore volumes (based upon a 3% fracture porosity of the ore
body)

3 The Pipeline Drain Pond and the Evaporation Pond #1 is planned for usage during future Stages 2 and 3.
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¢ Once initial (early) rinsing is complete, a resting period of approximately one-
year shall be allowed
¢ Rinse commences a second time with two (2) pore volumes

Monitoring of groundwater from the mining block during the rinsing process shall be
conducted to evaluate the effectiveness of the rinsing. Samples shall be collected from
100% of the rinse recovery wells after rinsing in Mine Block 1 of Stage 1. Samples in
subsequent Mine Blocks shall be collected from 10% of the wells (Rinse Verification
Wells (RVW)) within each actively rinsed mine block to evaluate effectiveness of the
rinsing. Analytes to be analyzed are included in Section 4.1, Table 4.1-7.

Hydraulic control shall be maintained and monitoring at the observation wells until
closure goals are achieved. Groundwater monitoring within the POC wells and
Intermediate Monitoring Wells shall continue until closure goals are achieved.

Prior to determining which Injection/Recovery wells shall become a Rinse Verification
Well (RVW) and which other wells shall be plugged and abandonment in a rinsed and
completed mine block, a Rinse Verification Report shall be submitted per Section 2.7.4.7,
CSI No. 19 in Section 3.0, and Section 4.1, Table 4.1-7.

2.1.1.5 Pipeline Drain Pond

The Pipeline Drain Pond will be located north of the Gunnison plant site, on the north
side of the Interstate 10 highway (I-10), and immediately north of Walnut Wash. 1-10 is
about 80 feet higher than Walnut Wash, with the wash being the low point on the pipeline
route. A pipeline bridge shall be constructed in order for the pipelines to pass safely
above the wash during the design storm. Consequently, the Pipeline Drain Pond will be
the low point in the system between I-10 and the JCM SX/EW plant, allowing each pipe
to be completely emptied into the pond. The Pipeline Drain Pond will be normally empty
to maintain maximum available storage volume to receive pipeline contents when
needed. A portable diesel-powered pump will be brought to the pond to empty the
contents within 30 days after use. Solutions could be injected directly back into the
pipeline after maintenance or repair is completed, or solutions could be transferred into a
mobile tanker truck for transport to the appropriate operations pond at the plant site.

2.1.1.6 Evaporation Pond #1
Evaporation Pond #1 shall be constructed prior to commencement of Stage 1 production.
Prior to mining operations, this pond may be used for the storage of groundwater. This
facility is located southeast of and down-gradient from the plant and PLS Pond, and south
of the Recycled Water Pond and future water treatment facilities. It is the primary storage
component and location for the evaporation of excess water from the process.

Evaporation Pond #1 may receive solutions from the Recycled Water Pond, direct
precipitation, neutralizing agents, and brine water from the reverse osmosis equipment
within the water treatment plant. Prior to the construction of the Recycled Water Pond,
solutions that it would normally contain will be delivered to Evaporation Pond #1 by
direct pipeline. Since Evaporation Pond #1 will be the terminal element for solutions
from other upstream process ponds, process reagents may be present.

Evaporation Pond #1 shall evaporate excess water from solutions circulated through the
JCM plant and Stage 1 wellfield and will also receive solutions from the Recycled Water
Tank. The facility will therefore be managed as a Process Solution Pond. During Stages
2 and 3, it will primarily receive solution from the Recycled Water Pond. Evaporation
will be enhanced by use of mechanical evaporators. The solutions pumped to Evaporation
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Pond #1 may be high in total dissolved solids (TDS) and mildly to moderately acidic; the
evaporation process will generate precipitates that will collect in the pond.

2.1.1.7 PLS Pond

The PLS Pond shall be constructed prior to commencement of Stage 2 production. This
facility will be located south of the Plant and adjacent to the northeast edge of the ore
resource and wellfield. It is the primary storage component for PLS solution withdrawn
from the ore resource through various recovery wells. It will be designed to hold a
minimum 12-hour supply of PLS circulated through the Gunnison SX/EW plant during
Stage 2 production, and hold a minimum 8-hour supply of raffinate circulated through the
Gunnison SX/EW plant during Stage 3 production. The PLS Pond will normally receive
PLS solution from the wellfield, a very small bleed stream of electrolyte, and direct
precipitation.

2.1.1.8 Recycled Water Pond
The Recycled Water Pond shall be constructed prior to commencement of Stage 2
production. This facility will be located southeast of and down-gradient from the Plant.
It is the primary storage component for solutions in transition, and often the solution in
the pond would constitute dilute PLS. It will be designed to hold a minimum 8-hour
supply of the maximum flow of solutions through the pond. The maximum flowrate
through the pond occurs during Stage 2 operations.

The Recycled Water Pond may receive wellfield conditioning water, raffinate, rinse
water, hydraulic control water, direct precipitation, and transferred stormwater
accumulated within the Plant Runoff Pond. Wellfield conditioning water is groundwater
from newly commissioned areas of the wellfield extracted during the span of time
necessary for injected raffinate to migrate to the recovery wells. Its composition will
range from clean groundwater to weak PLS solution. Rinse water is groundwater
extracted from decommissioned areas of the wellfield. As recoverable copper diminishes
below economically viable concentrations, wells in that area of the wellfield will be
injected with clean water in order to rinse the aquifer. As the rinse cycle begins, the
initial “first flush” may be PLS and may be directed to the PLS Pond. Subsequent flush
volumes will be diluted PLS solutions and will be directed to the Recycled Water Pond.
Hydraulic control water is clean groundwater from wells on the perimeter of the
wellfield. The Recycled Water Pond will also receive transferred stormwater
accumulated within the Plant Runoff Pond. Since the Plant Runoff Pond is potentially a
contact water pond, trace amounts of process reagents may be present.

2.1.1.9 Raffinate Pond
The Raffinate Pond shall be constructed prior to commencement of Stage 2 production.
This facility will be located east of and down-gradient from the mining blocks. It is the
primary storage component for raffinate solution that will be introduced into the ore
resource through various injection wells. It will be designed to hold a minimum 12-hour
supply of raffinate circulated through the Gunnison SX/EW plant during Stage 2
production, and hold a minimum 8-hour supply of raffinate circulated through the
Gunnison SX/EW plant during Stage 3 production, which will be a more restrictive phase
of the project. The Raffinate Pond may also receive sump pump discharge from the acid
unloading/storage area, and the tank farm area.

2.1.1.10 Solids Impoundment #1 & #2
The Solids Impoundments shall be constructed prior to commencement of Stage 2
production. These facilities will be located northeast of and down-gradient from the
Plant, and are the primary storage component for densified precipitates formed within the
Water Treatment Plant using the high density solids (HDS) process and unit operations
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including lime addition, clarification/thickening, and reverse osmosis reclamation of
water for return to the mining process. It is expected that a supernatant pond will form
above the densified solids within these impoundments. Decant water from these
supernatant ponds will be pumped to the Water Treatment Plant for return to the mining
process. Since these impoundments are the terminal elements for solutions from other
upstream process ponds, process reagents may be present.

The impoundments shall be constructed with two cells each to provide operational
flexibility in the management of solutions and to provide the ability to allow one cell to
rest, thereby promoting a greater settled density of solids within the cell.

2.1.1.11 Plant Runoff Pond

The Plant Runoff Pond, a non-stormwater pond, shall be constructed prior to
commencement of Stage 2 production. It is located southeast of and down-gradient from
the Plant. This facility will receive direct precipitation and stormwater run-off from the
processing plant area. It will normally be empty to maintain maximum available storage
volume for stormwater runoff. The Plant Runoff Pond will contain the volume generated
by a 100-year, 24-hour storm event. A centrifugal pump will be installed on the
perimeter that will pump stormwater to the Recycled Water Pond.

2.1.2  Annual Registration Fee [A.R.S. § 49-242 and A.A.C. R18-14-104]
The annual registration fee for this permit is payable to ADEQ each year. The permitted flow for
fee calculation during Stage 1 is 7,600,000 gallons per day (gpd). If the facility is not yet
constructed or is incapable of discharge at this time, the permittee may be eligible for reduced fees
under the rule. Send all correspondence requesting reduced fees to the Water Quality Division of
ADEQ. Please reference the permit number, LTF number and why reduced fees are requested
under the rule.

2.1.3  Financial Capability [A.R.S. § 49-243(N) and A.A.C. R18-9-A203]

The permittee shall demonstrate financial capability under A.R.S. § 49-243(N) and A.A.C. R18-9-
A203 as discussed below. The permittee shall maintain financial capability throughout the life of
the facility. The estimated closure and post-closure cost for Stage 1 for the purposes of financial
assurance is $9,524,000. The financial assurance mechanism shall be demonstrated for both the
UIC and APP permits, prior to commencement of injection and recovery operations for Stage 1 is
required as described in CSI No. 13 in Section 3.0. Additional financial assurance mechanism
requirements for Stages 2 and 3 are required as described in CSI Nos. 16 and 17 in Section 3.0

2.2 Best Available Demonstrated Control Technology [A.R.S. § 49-243(B) and A.A.C. R18-9-A202(A)(5)]
Facilities regulated by this permit shall be designed, constructed, operated, and maintained to meet
requirements specified by A.R.S. §49-243(B) and A.A.C. R18-9-A202(A)(5).

2.2.1  Engineering Design
BADCT description for the permitted facilities is presented in Section 4.1, Table 4.1-9.

2.2.2  Site-specific Characteristics

The following site-specific characteristics are applicable:

¢  The alluvium above the ore body is primarily unsaturated or if the alluvium is saturated, it is
limited in extent and thickness

o  The fault network and bedding plane fractures result in hydraulic connections over long
distances

¢ Natural groundwater gradients are steep on the west side of the wellfield and less steep across
the wellfield with overall gradients from west to east

¢ Large attenuation capacity of limestone within and downgradient of the zone of injection.
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2.2.3  Pre-operational Requirements

a) All boreholes or wells, other than those approved for the in-situ project (including the
intermediate monitoring wells), located within the active mine block shall be plugged and
abandoned as per the Arizona Department of Water Resources (ADWR) rules and EPA
Underground Injection Control (UIC) regulations prior to injection of solutions in a given mine
block. All boreholes or wells within a 150-foot radius of any permitted ponds listed in the table
above shall also be plugged and abandoned per the Arizona Department of Water Resources
(ADWR) rules. Documentation and records for the plugging and abandonment of any
boreholes and/or wells that are to be plugged and abandoned prior to the initiation of mining
within Mine Block 1, any subsequent plugging and abandonment prior to additional Mine
Block mining and prior to installation of any pond constructed at the site shall be submitted in
accordance with Sections 2.7.4.4 and 2.7.4.6 and CSI Nos. land 4, in Section 3.0.

b) Stage 1 intermediate monitoring wells, point of compliance (POC) wells, hydraulic control
(HC) and associated observation wells shall be installed per the approved design submitted in
the application and schedule prior to initiation of mining within Mine Block 1 and initiation of
mining in other subsequent mine blocks. Documentation of the well installations shall be
submitted in accordance with Sections 2.7.4.3 and 2.7.4.6 and CSI Nos. 1 and 3, in Section 3.0.

¢) All Class IIT injection wells shall be drilled, cased and cemented according to the requirements
of the UIC permit. Prior to commencement of operation, all new Class III injection wells shall
meet the mechanical integrity testing (MIT) requirements of the UIC permit.

d) The permittee shall complete aquifer tests in at least four injection/recovery wells from Mine
Block 1 in order to obtain subsurface characteristics prior to installation of the rest of the
Injection/Recovery Wells in Mine Block 1. The information obtained from the aquifer tests
shall be submitted in a report in accordance with Section 2.7.4.6 and the CSI No. 1, in Section
3.0.

¢) Specific conductance shall be measured and ambient specific conductance determined for the
intermediate monitoring wells, hydraulic control wells and outer observation wells in
accordance with Sections 2.3.3, 2.53.2.1, 2.5.3.3.1, 2.53.4.1, and 2.7.4.5, and CSI Nos. 8§, 9,
and 18 in Section 3.0.

f) A Report shall be submitted that proposes alert levels (ALs) for specific conductance for the
outer intermediate monitoring wells and outer observation wells in accordance with Section
2.7.4.5and 2.7.4.6 and CSI Nos. 8, 9, and 18 in Section 3.0.

g) The permittee shall establish hydraulic control by confirming that groundwater elevations at
the observation wells indicate an inward hydraulic gradient generated by the hydraulic control
wells prior to operation of Mine Block 1 and shall be maintained during the life of the project.
A report of inward hydraulic gradient demonstration shall be submitted in accordance with
Section 2.7.4.6 and CSI No. 1, in Section 3.0 prior to injection.

h) The permittee shall begin the following two weeks prior to startup of Mine Block 1 operation :

i. Demonstration of hydraulic control including groundwater contour maps that will
document hydraulic containment of the active wellfield using groundwater
clevations from intermediate monitoring wells and observation wells.

ii.An additional demonstration, if appropriate, of hydraulic control shall include
groundwater chemistry, primarily specific conductance, shall be evaluated.

The evaluation of hydraulic control shall be submitted in accordance with Section 2.7.4.6 and
CSI No. 1, in Section 3.0.

i) The permittee shall establish ambient wellfield groundwater concentrations using an ADEQ
approved statistical method (Section 2.5.3.2 and CSI No. 7 in Section 3.0) to determine pre-
mining concentrations (i.e., Rinse Verification (RV) concentrations) within a given mining
block.

2.2.4  Operational Requirements
A description of required inspections and operational monitoring for BADCT is included in
Section 4.0, Tables 4.1-2, 4.1-3, and 4.1-8.
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The injection wells at the site are classified as Class III Injection wells by the USEPA and are also
permitted by EPA’s UIC Program. The injection and recovery wells shall be designed to meet the
mechanical integrity requirements in the UIC regulations, Code of Federal Regulations (CFR) part
144 and 146._

The mining operation relies on hydraulic control of the ISR solutions to demonstrate BADCT
utilizing both Injection/Recovery wells within the mine block and hydraulic control wells located
at the edge of the wellfield. Hydraulic control shall be confirmed through the use of intermediate
monitoring wells and observation wells. An inward hydraulic gradient shall be measured by
changes in water level elevations in observation wells due to pumping from the hydraulic control
wells. Specific conductance shall monitored at the outer observation wells and intermediate
monitoring wells to provide additional evidence of hydraulic control. The rates of injection,
recovery and hydraulic control shall be monitored and controlled so that the total volume of
solution and water recovered is greater than the volume of solution injected, and shall be collected
daily and re-balanced on a 48-hour basis so a 1% net extraction rate is maintained. After two
months of operation, the permittee shall submit a report evaluating whether moving to a 30-day
rolling average of injection versus extraction and pumping is as protective as a 48-hour flow re-
balancing. Automated controls, shut off valves and alarms shall be used in the wellfield to ensure
process upsets do not result in the loss of hydraulic control. Hydraulic control of the injected
solutions shall be maintained from the time injection begins and until mining and rinsing is
completed and approved by the appropriate agencies and groundwater in the mine blocks meet
APP closure criteria.

The injection pressure in the Class III injection wells shall be kept below the fracture pressure of
the oxide ore body. A fracture gradient (maximum injection pressure) of 0.75 pounds per square
inch per foot (psi/ft) of depth is established in order to prevent hydraulic fracturing of the bedrock
(see Section 4.0, Table 4.1-8).

2.2.4.1 Mine Block Order

The permittee’s Stage 1 plan of operation is to mine Blocks 1 through 10 sequentially. The
approved intermediate monitoring wells and future abandonment is based upon the current plan of
operations. The sequence of hydraulic control well and observation well installation is also based
upon the current plan of operations. The permittee may change the plan of operation to mine the
mine blocks in a different sequence which may require abandonment of intermediate monitoring
wells. The permittee shall notify the Groundwater Section of any future plan of operation change
and propose replacement of intermediate monitoring well(s) or change of hydraulic control
operational sequence (see CSI No. 18 in Section 3.0).

2.3 Discharge Limitations [A.R.S. §§ 49-201(14), 49-243 and A.A.C. R18-9-A205(B)]
The permittee shall operate and maintain all permitted facilities to prevent unauthorized discharges
pursuant to A.R.S. §§ 49-201(12) resulting from failure or bypassing of BADCT pollutant control
technologies including liner failure, uncontrollable leakage, berm breaches, accidental spills, or other
unauthorized discharges.

2.3.1. Injection and Recovery Mine Block(s) and Hydraulic Control Wells

Hydraulic control over the injected solutions shall be maintained during the operating life of the
facility. In-situ solutions shall be injected and contained within the oxide unit. During the first
year of operation, hydraulic control shall be achieved using a net withdrawal of fluids by
maintaining an initial one percent net of hydraulic control pumping through operation of hydraulic
control wells and inward hydraulic gradient as measured at the hydraulic control observation
wells. Hydraulic control shall be demonstrated through measurement of inward hydraulic
gradients at hydraulic control observation wells.

2.3.2  Pipeline Drain Pond
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The Pipeline Drain Pond shall be designed and located to receive the contents of any of the
process solution pipelines north of 1-10. Accordingly, the pond could receive raffinate, pregnant
leach solution, recycled water, fresh water, or hydraulic control water. Solutions in the recycled
water pipeline may be either wellfield conditioning water, raffinate, or rinse water. Wellfield
conditioning water is groundwater from newly commissioned areas of the wellfield extracted
during the span of time necessary for injected raffinate to migrate to the recovery wells. As such,
its composition ranges from clean groundwater to weak PLS solution. Rinse water is groundwater
extracted from decommissioned areas of the wellfield and may include clean or recycled water. As
recoverable copper diminishes below economically viable concentrations, wells in that area of the
wellfield shall be injected with clean water in order to rinse the aquifer. As the rinse cycle begins,
the initial “first flush” will be PLS or recycled water. Subsequent flush volumes will be diluted
PLS solutions. Hydraulic control water is clean groundwater or raffinate from wells on the
perimeter of the wellfield.

2.3.3  Evaporation Pond #1
Evaporation Pond #1 shall normally receive solutions from the Recycled Water Pond, tank,
pipeline, direct precipitation, neutralizing agents, and brine water from the reverse osmosis
equipment within the water treatment plant. Prior to the construction of the Recycled Water Pond,
solutions that it would normally contain will be delivered to Evaporation Pond #1 by direct
pipeline. Since Evaporation Pond #1 is the terminal element for solutions from other upstream
process ponds, process reagents may be present.

During Stage 2 and 3, in addition to the requirements in the above Sections 2.3.1, 2.3.2, and 2.3.3,
discharge limitations for the following facilities shall be required.

2.3.4  Raffinate Pond

The Raffinate Pond shall normally receive only raffinate solution from SX/EW facilities, sulfuric
acid from tank storage, fresh water make-up, wellfield conditioning water and rinse water (from
the Recycled Water Pond), and direct precipitation. Raffinate will, as a normal course of
operations, include some entrained organic phase (diluent and extractant). The organic phase shall
routinely be skimmed from the surface and returned to the process. The Raffinate Pond may also
receive sump pump discharge from the acid unloading/storage area, and the tank farm area. The
Tank Farm Floor Sump will receive discharge from the Electrowinning Area Sump as well as any
leaks or spills from tanks within the tank farm area. Thus trace amounts of guar gum and cobalt
sulfate (EW reagents) may be present.

2.3.5 PLS Pond
The PLS Pond shall normally receive PLS solution from the wellfield, a very small bleed stream
of electrolyte, and direct precipitation.

2.3.6 Recycled Water Pond
The Recycled Water Pond shall normally receive wellfield conditioning water, raffinate, rinse
water, hydraulic control water, direct precipitation, and transferred stormwater accumulated within
the Plant Runoff Pond. Wellfield conditioning water is groundwater from newly commissioned
areas of the wellfield extracted during the span of time necessary for injected raffinate to migrate
to the recovery wells. Its composition shall range from clean groundwater to weak PLS solution.
Rinse water is groundwater extracted from decommissioned areas of the wellfield and may range
from clean water to raffinate. As recoverable copper diminishes below economically viable
concentrations, wells in that area of the wellfield will be injected with clean water or recycled
water in order to rinse the aquifer. As the rinse cycle begins, the initial “first flush” will be PLS
and will be directed to the PLS Pond. Subsequent flush volumes will be diluted PLS solutions and
will be directed to the Recycled Water Pond. Hydraulic control water will range from clean
groundwater from wells on the perimeter of the wellfield to PLS. The Recycled Water Pond will
also receive transferred stormwater accumulated within the Plant Runoff Pond. Since the Plant
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Runoff Pond is potentially a contact water pond, trace amounts of process reagents may be
present.

2.3.7  Solids Impoundment
The Solids Impoundments shall normally receive densified precipitates from the Water Treatment
Plant, and direct precipitation. Since the Solids Impoundments are the terminal elements for
solutions from other upstream process ponds, trace amounts of process reagents may be present.
2.3.8  Plant Runoff Pond

The Plant Runoff Pond shall be designed and located to receive all stormwater from the
processing plant areas. It is considered a non-storm water pond under APP regulations, as the
runoff may come into contact with materials in process areas.

2.4 Point(s) of Compliance [A.R.S. § 49-244]
The Point of Compliance (POC) well locations are established by the following monitoring location(s):

Table 2.4-1
Groundwater Monitoring Points of Compliance
POCID | Latitude | Longitude | Purpose
Stage 1

POC-1 (Wellfield) 32° 04’ 46.4” 110°02° 25.5” | South PMA boundary

POC-2 (Wellfield) Southeast portion of the PMA, at the
32°04° 48.6” 110°02° 03.5” | edge of the maximum capture zone at

the end of mine life

POC-3 (Wellfield) East portion of the PMA, at the edge

32°05° 009 110°02° 054" | of the maximum capture zone at the

end of mine life
East of Evaporation Pond #1

32°04° 56.27 110° 02 03.04”

Stages 2 & 3

POC-6 (Conceptual)

Northeast portion of the PMA, at the
edge of the maximum capture zone at
the end of mine life

Northern portion of the PMA, at the
edge of the maximum capture zone at
the end of mine life

East of Clean Water and Recycle

POC-4 (Wellfield) 32°05° 18.3” 110°02° 19.9”7

POC-5 (Wellfield) 32°05° 2537 110° 02’ 38.9”

POC-7 (Conceptual)

32°05° 02.3”

110° 02’ 06.17

Water Ponds

East of Raffinate and Plant Runoff

POC-8 (Conceptual) 32°05° 10.17 110°01° 57.7” Ponds
POC-9 (Conceptual) 32°05° 19.6” 110° 01’ 56.3” East of Solids Impoundment #1
POC-10 (Conceptual) 32°05° 29.6” 110°01° 51.57 Northeast of Solids Impoundment #2

Groundwater monitoring is required for POC Wells POC-1 through POC-3 for Stage 1. Groundwater
monitoring is required for POC Wells POC-1 through POC-5 for Stages 2 and 3 and Post-production
Rinsing. Monitoring requirements for each POC are listed in Section 4.1, Tables 4.1-5A and 4.1-5B.

Groundwater monitoring is not required for the Conceptual POC locations.

The Director may amend this permit to designate additional POCs, if information on groundwater gradients
or groundwater usage indicates the need.

2.5 Monitoring Requirements [A.R.S. § 49-243(B) and (K)(1), A.A.C. R18-9-A206(A)]
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Unless otherwise specified in this permit, all monitoring required in this permit shall continue for the
duration of the permit, regardless of the status of the facility. Monitoring shall commence the first full
monitoring period following permit issuance. All sampling, preservation and holding times shall be in
accordance with currently accepted standards of professional practice. Trip blanks, equipment blanks and
duplicate samples shall also be obtained, and Chain-of-Custody procedures shall be followed, in
accordance with currently accepted standards of professional practice. Copies of laboratory analyses and
Chain-of-Custody forms shall be maintained at the permitted facility. Upon request, these documents shall
be made immediately available for review by ADEQ personnel.

2.5.1 Discharge Monitoring
During Stage 1, since discharge monitoring will be covered under the individual APP for the
Johnson Camp Mine (Permit No. 100514; LTF 64109), discharge monitoring is not required for
this permit. Discharge monitoring requirements for Stage 2 and 3 will be determined based on the
results of the Stage | mining process.

During Stage 2, discharge monitoring shall be conducted on a one time basis within 120 days of
start-up at the Raffinate Pond, PLS Pond, Recycled Water Pond, Evaporation Pond #1, Solids
Impoundments #1 and #2, Plant Runoff Pond, and Pipeline Drain Pond in accordance with Section
4.1, Table 4.1-1A.

Result of initial discharge monitoring shall be submitted in the next Quarterly Operations and
Monitoring Report in accordance with Section 2.7.4.2 and CSI No. 12 Discharge Monitoring
Sampling Parameters are listed in Section 4.1, Table 4.1-1B.

2.5.2  Facility / Operational Monitoring
At a minimum, permitted facilities shall be inspected for performance levels listed in Section 4.1,
Tables 4.1-2, and 4.1-8. If damage is identified during an inspection that could cause or contribute
to an unauthorized discharge pursuant to A.R.S. § 49-201(12), proper repairs shall be promptly
performed. Results of these inspections and monitoring activities shall be documented and
maintained at the facility location for at least 10 years, and as required by Section 2.7.2 of this
permit.

2.5.3  Groundwater Monitoring and Sampling Protocols
Compliance groundwater monitoring is required under the terms of this permit. For all sampling
methods, static water levels shall be measured and recorded prior to sampling.

Wells shall be purged of at least three borehole volumes (as calculated using the static water level)
or until field parameters (pH, temperature, and conductance) are stable, whichever represents the
greater volume. If evacuation results in the well going dry, the well shall be allowed to recover to
80 percent of the original borehole volume, or for 24 hours, whichever is shorter, prior to
sampling. If after 24 hours there is not sufficient water for sampling, the well shall be recorded as
“dry” for the monitoring event. An explanation for reduced pumping volumes, a record of the
volume pumped, and modified sampling procedures shall be reported and submitted with the
Self-monitoring Report Form (SMRF).

As an alternative method for sampling, the permittee may conduct the sampling using the low-
flow purging method as described in the Arizona Water Resources Research Center, March 1995
Field Manual for Water Quality Sampling. The well must be purged until indicator parameters
stabilize. Indicator parameters shall include dissolved oxygen, turbidity, pH, temperature, and
conductance.

As a third alternative method for sampling within POC wells with very low recharge rates, the
permittee may conduct the sampling using no-purge sampling techniques using HydraSleeve™ or
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similar type methodology. The use of HydraSleeve™ or similar type samplers shall follow
accepted EPA, USGS, and DOD protocols.

2.5.3.1 POC Wells

2.5.3.1.1POC Well Installation
Prior to Stage 1, groundwater monitor wells must be installed at POC locations POC-1,
POC-2, and POC-3 prior to operations in accordance with the Section 2.2.3, Section 2.4,
Table 2.4-1, and CSI No. 1 in Section 3.0.

Prior to Stage 2, groundwater monitor wells must be installed at POC locations POC-4
and POC-5 in accordance with the Section 2.2.3, Section 2.4, Table 2.4-1, and CSI No. 3
in Section 3.0.

2.5.3.1.2Ambient Groundwater Monitoring for POCs
A minimum of eight (8) and a maximum of twelve (12) rounds of groundwater sampling
are required to establish ambient groundwater quality at the POC wells listed in Section
2.4. Groundwater samples shall be obtained no more frequently than weekly and no less
frequently than quarterly. Each ambient sample shall be analyzed for the parameters
listed in Section 4.1, Table 4.1-5B. Alert levels and aquifer quality limits shall be
established as required in Sections 2.5.3.1.2.1 and 2.5.3.1.3.

2.5.3.1.2.1 Alert Levels for POC Wells

ALs shall be calculated for all contaminants with an established numeric AWQS for each
of the five POC wells listed in Section 4.1, Table 4.1-5B. For any new or replacement
POC wells, ALs shall be calculated for all contaminants with an established numeric
AWQS, as described below.

Within 90 days of the receipt of the laboratory analyses for the final month of the
ambient groundwater monitoring period for each POC well referenced in Section 4.1, 4.1-
5B the permittee shall submit the ambient groundwater data in tabulated form to the
Groundwater Section for review. Copies of all laboratory analytical reports, field notes,
and the Quality Assurance/Quality Control (QA/QC) procedures used in collection and
analyses of the samples for all parameters listed in Section 4.1, Table 4.1-5B to be
established for each POC well, shall be submitied to the Groundwater Section. The
permittee shall submit a report with the calculations for each AL and AQL included in
the permit for review and approval by ADEQ, or the permittee may defer calculation of
the ALs and AQLs by the Groundwater Section. The ALs shall be established and
calculated by the following formula, or another valid statistical method submitted to
Groundwater Section in writing and approved for this permit by the Groundw